Pre-treatment with calcium prevents endothelial cell activation induced by multiple activators, necrotic trophoblastic debris or IL-6 or preeclamptic sera: possible relevance to the pathogenesis of preeclampsia.
A hallmark of preeclampsia is endothelial cell dysfunction/activation in response to "toxins" from the placenta. Necrotic trophoblastic debris (NTD) is one possible placental toxin and others include inflammatory cytokines. Calcium supplementation appears to protect "at-risk" women from developing preeclampsia by an unknown mechanism. In this study we investigate whether the addition of high levels of calcium to endothelial cells prior to their exposure to the preeclampsia-associated activators could reduce the endothelial cell activation. NTD was harvested from 1st trimester placental explants. Endothelial cells were treated with varied concentrations of calcium prior to exposure to NTD, IL-6 or preeclamptic sera or low levels of calcium. Activation was monitored by quantifying endothelial cell-surface ICAM-1 by ELISA or U937 adhesion to endothelial cells. The activity of endothelial cell nitric oxide synthetase was blocked with L-NAME. Pre-treatment with increasing concentrations of calcium inhibited the activation of endothelial cells in response to NTD or IL-6 or preeclamptic sera. Inhibiting nitric oxide synthetase, using L-NAME, reduced the ability of high calcium levels to protect endothelial cell activation. Pre-treatment with calcium did not prevent endothelial cell activation induced by the reduction of the levels of calcium but additional calcium treatment did prevent endothelial cell activation induced by low calcium. Our results demonstrate calcium supplementation may prevent the activation of the endothelium in response to activators. These results may partially explain the benefits of calcium supplementation in the reduction of risk for developing preeclampsia and provide in vitro mechanistic support for the use of calcium supplementation in at-risk women.